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To determine the individual chemical effect of the monomerie form
cv?‘\ e ‘1 chL LA Sy
of nitrogen peroxide on alkylbenzgd, we conducted an experiment in 1934

(,?q,': v 3 ‘\ M
on the interaction of nitrogen peroxide with toluene !;ethylbenzene s the

latter being highly diluteds Surprisingly, the primary product in this
\m o Va ';S Vig g ek,

case proved to be phenyldinitromethane 06H50H(N0 ) ,; iBfEtelly separated’

22

welypeds)
. ratiofof phenylnitromethane
S

the highly paradoxiocal dependemce of the yle!

and phenyldinitromethane on the conditions of the interaction. It was

X N
()\Lad“,w 3 w{,\

found thet an increase in the concentration of nitrogen pergxtde and a
higher temperature caused, unexpectedly, a marked reduction in the yield

of the dinitro-substitute and an increase in the formation of phenyl=

nitromethane:
v
3,m0ﬁ3g:,;ﬁi 204
MoleoulaF weyht N,0, —— 0,06 0,15  0.46
N,0,4C 4HCH,
i
(1)
‘ CGH50H(N02)2
Ratio of yields '+ 3.7 1.4 0.9
Xgwmold
3 C4HCH N0,
® o ® @
Temperature of reaction - 20 40 70 98
(2)
. 06115(:11(1\102)2
Ratio of yields 3.6 2.2 0,32 0,08
~g-mol 5 ¢ _H_CH_NO
Y 65 2 2

 QONFIDERTIAL

Declassified in Part - Sanitized Copy Approved for Release 2012/05/15 : CIA-RDP82-00039R000200020075-6

S




GONFIDENTIAL

In ni‘bration, sl as ‘-in all other reactions of similar type, -eom=
‘—T/L’\.«L [ [,‘ I oy gt

»pla’celywontmda.otory rolationships have always been observeds- A Vin et 3

To our surprise, the experiment showed that phenylnitromethane was

not éﬁﬁ»lfffiiﬁi Pff_c}ggf;\ in Ljshe formatlz\is%v&f ‘%?":- initrotoluene. In
~"spite of established opinion ¥1i& }/that hydrogen
\Lﬁzmc"-myﬁ Ho a)
possesses great chemical mobility when?ﬁ*bh Sarbondli d to & nitro=
/ W b &AL LAJ/t’\QV\ & (o %C'c‘;(/ W pey \"(1‘[
group, phenylnitromethane showed almost no change mﬂ%‘a et Fonre

L")nu?

nitrogen pezxead.d@ or nitric acid under conditions corresponding to ni-

f\/\' A B Be oAt Y gng
tration, or unde@)more x‘i—g\s ~~~~~ oircumskances, Only to a very slight

Wt .,f'\ Lermng Lot oz
oxtent did-it change to benzoic acid [benzeneoarboxylio B.CJ.dp] . This, it
o e Ao Tinat
the—formation

S

seemed, eliminated the most natural hypothesis
+ oAt Plneg oot Wan,
of phenyldinitromethane throigh mononitrocompoundg..

S i

o o SAEL An R W B,
A1l these phenomena, which are in complete coa%mda,ctﬁonm*bmtabii“s}ig'a
Conin tandt s ek Blakasa ok Lo e T |

?
chemiocal opinien, are logically explained from the viewpoint of ourf?eory\/,"’-‘f»

on nitration of saturated hydrocarbons; cegtain%onelusions which, at T%}«r

/ Corrdl Loy ooy

/
first glance/seem strange,y’are fully justified by experiment. In this
paper we will present the detailed theoretical basis for the previously
uey\.v [ cu(\ Ak Ay apm

drsturssed- fomati-cnxpreeass of this reaction [ J and will furnish funda=

mental experimental proof of it.

L
jf

In accordance with our theory [g.}, the primery chemical asction in
the nitretion of paraffins and the side chain of alkylbenzenes is the ele-

mentary process
R=H#NO, = R~4HNO,, (3)

o
leading to the formation of/\free alkyl,

Let us examine the likelihood of conversion of (‘&%-!’d““i’i‘l'%‘gi"'bl‘“e‘)“ -‘h/i?.aq,

o’nm WL

radloals]/underAcondltlons of nitration, Experiment.and theory prove con-

(% Hany cate Com barischen 8,)
clusively thet the chals combime among themselves, or

with other molecules containing uncoupled electrons, is many/a‘(lo5 and
,,,,,,,,, *"\W”’““"’“”ﬁ“ T R
more) Gmnes greate than their 1nteraction with saturated particles.
In the field of nitration, such radlcal-hke molecules are 1‘11‘:‘10 -
f:’v 5 N
oxide and the monomer of nitrogen pea-ossige their electronio structure

n2- 1(' Vrovew.
7 \;' X “/[4\(\ 'D"w(cv?\ Wi“ }9"”‘ g‘f’é’gef""c" 7,9
\ “\ ﬂ\fc){p ‘ (uv incmf’s erFiees o7 { d
(L% wo Obwﬂ /ﬁ,c 1 €.t ey /%’L ._5{4, WAW o/ Ja -
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and reaction with the alkyls ocan be expressed as follows:

) Re+-N=0 — R—NO2 »
o]
NS — R—NO,

2) R+ ()
J-' /Q
NZ = — R—NO
\O
Lo \ oh A
The reaction of alkyls with 53-;?;:;;5, oxide and nitrogen pe::oxiﬂe
Qa \ee &u) n, ~edn s,

should also\(favorl\*’w merked d:Lfference in the character of :bhpu‘ afflnlty

to the electron -(the alkyls tem(bﬁhbe‘nucleophllﬁ, and the nitrogen

rafe.
oxides Whe electrophﬂ»s? The s@rgéd of 4 interaction between
§ @t ey ot el V'M.

alkyls end other more or 1ess\)nolecu1e se,tafa‘hed“‘sy‘stemg will depend on
the participation of radical forms in their structure /za/nd electro-
static factors; a somewhet snelogous case was diseussed in the first report
on the study of the interaction of NO2 with hydrocarbons and their deri=-
vatives.
The rapid reasction of radicels with nitric oxide and nitrogen
0&\ o »VL
pexoxi-de is confirmed by the results of experiments oconducted by
Schlenk end Wittig @, 43 in their study of the action of these nitrogen
oxides on triphenylmethyl and diphenylcyar?methyl. In refent years, con-
siderable material hes been compiled in the field of research on the
_ , ne s oy
photolytic end pyrolytic resctions of orgenic substances, proving alr-
W the high rate of resction of the common alkyls (CH3 eto) with
Muf’( 1’\»( e ,Q;;
nitrogen oxides. The method of ™intercepting" emerging radiLIs\, first " “
introduced by Hinshelwood in 1934, has gained wide appliocation in proving
their formation, as well es demonstrating the chain charscteristios of
the reaction; for example, We have recently discovered that the intro-
o}:.;g u‘;\" p,(,\
duetion of nitric oxide and nitrogen perexide in the pho'bochemleal

gw}‘/;,oﬂ.& 2 Wﬁ%‘

chlorination of n‘z&f%ﬁ{?ﬁ}-pen‘bane and cyclohexene l: 7
A xmume’\ hzl \""V\QOJ\AM‘U%
w3 the process and interrupts the reactlorb which m

- 3 -
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OXPOSHEee This~tine-of-thought-4in- %éwtheory"dn the interaction of nitrio .
0 o lh el e bt 0/ etk o

oxide end nitrogen perewide with rediocals (equation 3 end I)Wﬁi‘ AT

by results of experiments conducted by Schlenk inyl?}s study of *:he reag QEFW —ww

by e fie o)
of triphenylmethyl with these oxides end ’@ther/\’.' TS ‘ A‘We ha??\ ‘,.‘tﬁ-l’(
N
succeeded, then, in proving conclusively that ¥m nitrosc compounds are ’;?‘@
A0 oS 8 O

the source of ~of the gem=dinitro derliv&tlv ***** e
’

~\%mﬁww o -

RV E’/u‘ LAy T er st i

wg{,h(wmw gl f\'QWW»QM B
{ “thies gem—dimtro compounds is the extreme ease with which primary and
AN ‘f\
secondary nitroso oompounds\/conver‘b’ into the corresponding oximes:

,,w.

¢ SHSCH 2-No -C GH 5CH = NOH (8)

,:;m FA’\‘ YA 4 o # fﬂﬂﬁ*d“‘eﬁi’gj
The second 7 18 the ext y repid interaction between oximes \

d‘mx iy GA-K_ nw
and nitro%en per_oxi-da which leads, in the case of aromatic oximes and foxcess \

o W

L
oxm‘daw.on £ W‘y smooth formation of gem-dinitro compounds: \

= ( ~
C SHSCH NOH-;—NZO ;c GHSCH (NO 2) ) (7) t

e |
§ e 1
Bmd'mn)\our observations, this reection tekes place with practically
PPRY PRV TN {\,M» JWW_QMM

Hmirﬂxﬁ-ﬁ\s, speed, even in dllutz solutionsat /@

Thigse.
data, together with previously drawm deductions, prove that the more im=-
portent stages in the formetion of gem-dinitro ‘ecompounds during nitration

- for example, phenyldlnltromething out of toluene - mus‘c be expressed

e &, ___,:.;?‘ 6 .M &, J e It . e H, - NO ¢
L as follows: Ce N Jf € 'f B N ¢ *
{ I e o= No i ¢ Mg G - C Y Oé){
- £ 5 (mnmim—m'b—»}egl-bla) (8)

et 2V Y -t (fl, 't”’r\-t Ta yutyey K '.:?*«’ K
This @p:ggch..ae—thﬁ.fhw’&f the resction, based on sinetic c}ata,
A
permits us to understend the formetion of Vdinitro compoundg and the

relationship between the conditions of the nitration process and the yield

of mono- and dinitro derivatives (see 1 and 2). For example, the reduction

e vi‘u
in yield of phenyldlnitromethane \mdgyi’"an jneressed concentration of
Lo
ot S :a‘«
nitrogen peroxide (1) is logiceally explained by the decreased likelihood

of contact between the redicel eand nitrio oxide in favor of its contact
Ay ide
with nitrogen pewoxide NOZ’ similarly, e reduced concentration of nitrie

oxide causes en unbalance of equilibrium

;4 [‘ WV%‘ /‘vaz(éc u:au,f’ C @)z,"fb:uf/— /
G| AL He qbme 2L e ol adble o de Tl
vy aclo A T cmMm/w:m« é o olea |
e Hee c/lwz/ﬁ, jz)v,wv\af e b o’ 9\/0 o g Tl
7/ A te. ! 2N wvii{ im, o F:Mmﬁ Cmvf@vw s, L

A
Cep Aoty ¥

(?¢ON0 ULJ\(» «L( m,le 07w e Laf" e Lxﬂ-«f’ﬁ. cooeelo EBE&F!@E&ME

b sol )
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NO + N0y ¥ W0
from left to right. The analogous action of increased .temperature (2) conforms to
a marked reduction in the solubility of nitric oxide and to a sharp increase in the
dissociation of NQOh (i.e., an increase in the partial tension and relative N0y
content of the solution.

Simple yet fundamental proofs that the mechanism which we proposed for the for-
mation of gem-dinitrocompounds was correct were provided us by experiments devoted

to a study of the effect of the concentration of the different nitrogen oxides on

the overall reaction rate and on the yields of the individual components of the reac-
tion product. The most important result of these experiments is the fact that our
theoretical conclusion that the presence of nitric oxide is required for the
fomration of gem-dinitro compounds was fully substantiated by experiment: the
interaction of toluene and nitrogen dioxide in the absence of NO resulted in the
output of phenylnitromethane and the other by-products of the reaction with the
exception of phenyldinitromethane, which was not formed at all under these con-
ditions. We succeeded in xmwewimg eliminating nitric oxide, which is constantly
formed from nitrous acid ( the latter evolving according to equation (30) and
through side reactions, from the sphere of the reaction by reacting nitrogen
dioxide with toluene while the mixture was saturated with oxygen.
decreases
The fact that the absolute yield of gem-dinitro compounds/Xxxﬁﬁﬂxxxxxﬁxwhen
the concentration of nitiic oxide, and consequently/%iOBand HNO, 5 is further
decreased proves that the active role in the process of formation of gem=-dinitro
compounds is played by nitrogen dioxide N@2 and nitric oxide N0, and not by
N203 or HNOQ, as could be supposed if it were assumed that -nitrosotoluene
hirzn:d CéHSCHzNO were formed according to the gquations:
06H5CH3 + 0=N-0-N=0 — CéHSCHE—NO + HNOp , (10)
GéHSCHB + HONO — CéHSCHQ—NO + Hy0. (11)
This result is explained by the decrease in the rate of radical formation, in
accordance with equations (3) and (9), as the concentration of nitric oxide decreases
we take
If/the results of the interaction of nitrogen dioxide and toluene under -

as a basis for comparison, ikEn
normal conditions (with a moderate content of NO) mxExamskyzeRxEmx then the

s AP
GONFIDENTIAL
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following characteristics mewhs~be given for experimen'bs with itric
¢ eyt & giw, W Samal
oxide ofigitidmhereonoontrobien andgé ) in :|.ts a,bsence by [the

L
oha.nges in yleld of the reaoction product/ the nitro eompound, and residuwal

o+ Qr%AA
o:.ls.’ For the latter, the Wﬂy will denote the absolute value of

/ — 3“’3«\ y £, Q
the yield the 'IQMDM-&M the relative valuey’ absence

of the product.,

Designation of experimen'bs

1(No) 2(0y)
Total yield - +
C H_CH(NO - 0
675 ( 2)2 4 0
- 4
CeH CHzNO2 i N
- +
Residual oils - »

It is easy to show that Wesults_ef—wtham
K"-J? VAL LANDAAL LA U‘i“)‘/}‘””i' sk b FV} e F@e r'tt..é"“ *
umw«amwwwwwmmw The conclusions drawn

. C. O ETAMN .
from our theory on nitration he possibility of obtaining

ag
gem-dinitro compounds tlmoug-h the actlon of nltric acid on alkylbenzenes

o ud
were confirmed by the experiment, Me present tlme, our method & -

o eaos e
obtaining gem-dinitro compounds \yﬁused successfully der the extraction
I/
of dinitro derivatives xylenes, ethylbenzene, diphenylmethane, and
ﬂTk&‘ ﬁﬂAu&quM [P

tetralin, s lower gem- fini ro ar fing e
; iy RS b @ fne Cangla A mw}
oft ketones with nitgic ac%?(a stage in which nitroso compounds are FMWVJ "

Worstall's [mon the nature

of dinitro compounds obteined through nitration of n - GRS~ paraffins
~—

all o dike. e v Wl e %A.‘.c-:.q,mgm}'”urM‘
XPALIMONEL-COREON 5.

require further definition.
Let us explore briefly other possible ways of converting nitroso
compounds under conditiéns of nitration, In all cases of nitration,«?/

,.  0 FHie Comrerinmm
E the coenyseiton product\(of tertiary nitroso compounds is evidently

7y

0
= =
R—N=0 + NOZQR—N\ONO—)R—-NOZ +NO (13)

the corresponding nitro derivative:

-6 -
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ZY\/OCFP'; This ciroumstance explains the fact that the formation of tertiary
nitro-pareffins is smoother then that of primary or secondary nitro -

compounds.

AN CEMUONLY vt ssotimsssrssssmiorsrs s

ary nitro compounds Wﬂ&,(e ) greater or lesser degreey in accord=

ance with the last equation, especlally» ng‘nitratlon in the gaseous -~

‘//k{ /(’. A‘W&/ »«‘%M 2 { lf‘_‘rj

phase, when conditions for isomerization 1ntvox1me or for wohmga nto

anion (R C - No)l are unfavorable, -

Aliphatic ketoxlmes, according to Scholl’s experiments [j and
o ceanobis T
.aldoximes, barwéwn our data, produce

respeetlvel;g £ considerable yields

of pseudonitvola and nitrolic acids{when
ok ﬂ-.\a“u.) “{ bt 5-"?“ A2 .
TR There is reason to believe that under these circum-

stances the formation of small quantities of g;em—dmltro compoun i
Yo L J OAA. a6 (wét”\ '

o
wokver dLé"”V‘f) 3 s, i
takes lace, -{Gnewsentenys i e 23] PRI,
ondl ‘f)l p :\M‘wv\)w iy n]) ’%?aag,/ ,é!Wa (9 L e. f,.}w we
e Wn—mg:iwm b Me——exgmm"w C;e:-lwgec:ba-to i6-can_bocconeluded—that y
61 B~ o) ~O ORI +
<R Tt st 1.0 {,,,(A.r ¢ O\AALVW,\J Ch \ [Knetima @K &»C“c 1\'(\_5.4&: e \_“

nltrollc acids oa}nAconvert‘”lnto f‘uroxanes, :Lsooya.nates, and other products p

either directly, or through the intermediate forma‘clon of nltrolexides

Qs e (‘Mw“ ¢
R~-C=2N=0, The formation of furoxanes “nitration was discovered

by Gabriel [’g, thz presence of pieric acid@ in the product of the
e/
nitration of toluene can be explained by the conversion of phenylisocyanate.

o
The posszbl@ jconverslonwmlon prooess of‘ oximes into nlt;ryiaﬂ

their hydrolysis, and, finally, the Beckman rearrangement must all be

taken into account.
Upon lf*e.,&&u{}www y /UW{M Ce
e Ui i-ﬂ—&ﬂ?l‘fy‘si-s-, the most possible conversiond
of nitro-compounds under conditions of nitration can be expressed as 4'.,7 Y"lnk..
d
followéﬁr\ﬁ s choua

gem-dinitro compounds
RZCH—No;j_Rng;NOH — gem~trinitro compounds

pseudonitrols
N0, nitrolic acids (14)
RyCH--NOo nitrolyGxides

furoxane s susleasrdilieiisde). wlhsiminsg
nitryls
aldehydes /O/tone ]

s

> (EEw,

M= a bk % Mw:ﬁgao
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A (g C:)LLQ"F: R o L
iR \Whon m-d q‘gitrogen pan-ea:-i.do‘:'# sufficiently . .
D it ﬂé ; e ! i

e —

strong cohcentrationﬁhe aromatic nitro compounds - oximes of the
M

. , comdilod i
benzaldoxime type = Caukpbes olmost completaly/\into gem-dinitro oompoundar Lo
LA edn g  _
am% makes alkylbenzenes the most suitable subject for e on_.
study of the mechanism of 'the basic reaction, f} : B

. :
. ‘\)V‘ EXPERIMENTAL SECTION

ot ) E Fleuk v
D‘G'\"{i% 1, The dwédwenge of|the Concentration of Ni- e i
' trogen and emperature on the.Relative (<o ™ @
Yields of Mono~ and Dinitro Derivatives . '

oleepida

mQ :
(a) Equal quantities of nitrogen panswiMe (25 misiddsewr) and an-
cLbFfe\rwr i

a,
hydrous copper sulfate (20 gﬁ‘;) were mixed with vemsdmg quantities of

toluene; the mixtures, were placed in conical rabgrts with ground ehlgro-

™ B
T g wppocs EARA g o0 w8 :
eeTotte tubes, which had been packed with anhydrous nitrat_e)a calcium
Caud }ef_}* te Ghand

i o
v 8T8 period of %0 days at a temperature of approximately 20adegseums. —

! L\_ . oy Ny s A s s s
VVOQ As been described (QJ, nitro derivatives were separated after
the reaction mass was treated with water, Q,
wn i B
~Quantity of toluene i emimer
: 000 250 50
Yisld CgHSCH(NG), 23,5g 7.3g 2.6¢
—— B (15)
Yield CGHE;CHENOZ 5.0g 3.9g 2.,1g
In the first experiment, the solution rapidly acquired a green
owe be G U
color sh®ewsh the formation of N205;’ in the third empesimeat Mmh:t;,i.an.__
pune- 6/17 é VRN

haed an almostAbrown color, while in the second it &van intermediate toues

0
(b) The experiment at 20 4@gpmms was conducted under the conditions

described above, In the remaining experiments the reaction took place in i
I(‘j&w)ﬁfa :
.Xetorts with ground reflux condensers and tubes for the introduction of
Olei ot
gaseous nitrogen prems=sms at 40 degrees the heat%ng period was 40 hours; at
w;b:d;,;’tff (bt
70 degrees the introduction of nitrogen ]:m took o6ne hour, followed

@i fpednng v
by a two-hour % 95 degrees}‘ the addition of N204 took four hours, with

Lan. QAL .
r of one hour,

Declassified in Part - Sanitized Copy Approved for Release 2012/05/15 : CIA-RDP82-00039R000200020075-6
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=y " rmndece g
o (Ix;—;:;:flrst case the solutmn‘w t‘%l\acqulre? the green color

Temperature of reaction

R %6 °y o® °¢
—— 20 40 78 95
“Yiel ¢ HSCH(Noz)z 33.5c | 18.4z | 6.8¢ 1 L.4z
— e f = (16)
Tield CgH,CH,NO, 5,08 | 7.2 | 15.9 | 13.4g

In the third and fourth experiments, the solution had the clear brown

Dot o ‘

color of nitrogen pespimiede mng the time that the reaction took 1
place,

2, Chemical Stability of Phenylnitromethane under
the action of Nitrogen Redwde and Nitric Acid

o xid & (oo
.. Phenylnitromethane /a so)pmm stable with rog’h-d to nitrogen

GMM\M ,,,,,,,,,,
—paRexdg when heated with acetlc acid in a water bath, Exposed to the

action of nitric acid under the same oonditionf, considerable quantities
ot
of benzoic acid were formed; however, as in,the other experiments, no

A

phenyltinitrome thane was obtained.

3, Proof of the Necessity for the Presence .
of Nitric Oxide in the Sphere of Nitration
for the Formation of Gem=Dinitro €ompounds

Three mixtures were prepared, each of which consisted of 18,4 aét(mﬂs
of nitrogen M and 2 h(?bsm of toluene. In the first experiment
the reaction was conducted under normel conditions; in the second -em® the
mixture was first saturated with nitric oxide *’j:n the third experiment the
reaction was conducted under continuous saturation with oxygen fed through

a gasometer; in order to assure optimum saturation with oxygen, the | ]

flask containing the reaction mixture was erlo lly agitated,
P p)

Y
WP

J h Coana. 3

of NZO:’;’ in the second case, iy, it had that color from the start,

and in the third the solution retained the brown color of NO, throughout | "

the experiment.
& ot
0 The initial intensity of the brown coloring éuz—'—}ng the gaseous phase
t

tn
of the experiments with saturated nitric oxide was markedly weaker than

in the remaining cases; this was due to a drop in the partial tension of : ,
oAl u{,g :
the monomer of nitrogen per—oxiie. .

_ 9.
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in each of these mixtures. ¥
Order of experiments :
1 2 3

phenylnitromethanem o ‘ 3.7 g 2,3 g | 4,8 g
phenyldinitromethane 14,8 g 11,7 g \ —_— (17)

benzoic acid 0.1 g ) 0.l g ! 0,1 g

residual oils 10.8 g l\ 8.7 g {‘\ 29.3 g

(Tr Cov VV\M (LA\LI VJV\)V "‘W \' F"' ,%Mﬂﬁ_‘& !
Wo In %f our gory, no phenyldinitromethane was produged

L " 4
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Qe v'7 fe=
rough calculation’ the concentration of nitrio oxide in the

reaction mass of this experiment was higher then that of the monomer of ~
A vy .
nitrogen peégx(ide‘. o~ ]

The mixtures were left at room temperature for six days; after appro-

priate processing, the following quantities of various products were found

in the third experiment, Similarly, the proportion of products separated

in all experiments proved to be as expected.

Extraction with potassium bicarbonate and soda, in the third experiment,

«
yielded & product of mearly 0.8 grams. The bicarbone{f::m‘s extract i,
/\/{7 o
after a series of m.ﬂtg_a@s, yielded about O,1 grams of yellowish needles &
Crmplos )

E’**’-‘ﬁemc probably 2,4,6-trinitro-

i vad to be 2.6z dlnltro-p-cresol. In a1l experiments, the residual
" e A
. " /
oils( as will be pointed out in later mlnly of benzyl
e

—

alcohol and its ethersia?eaf'e oy

Produek o
4, PBxbemadien of Phenyldinitrémethane

through N:’ﬂ?ration of Toluene

: R .
Below are the details of the experiment which pl&an@d the crgdimm]ﬂfl—w}w

yield of the desired product.

o cd
1.500 Wof toluene, 10 gmams. of nitric oxide, and 30 gremm®

£ Gk 2,
of a.nhydrous copper sulfate were placed in a conical md;:apb with a ground

{:ptu' A Tt Jghf“Lw \gg\ Yo \x Wﬁ ’ei“
iorocal_c_a,}_ge tube which was packed with anhydrousLnltrat @£ calcium
(__w it ondee atd ak o lowTewmpeuat

This mixture was saturated /(\ Urderreofrigenetbon, until it inoreased in
(\__ S{*ﬁ.«_&
weight by one gram, and was then leﬂi’/at & temperature of 25-50 A agEE.
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In the course of the first nine daysmw 10

MIM zMa\,LJ
paRenide. Wes ebsepxsd ot the end of each three-day. intervel, At the end - ” T
. e

! ,Q,\A..\a,‘ [ ‘16"’9%’4‘.@3&“‘-"\&" Wﬁwﬁ"hw c.g, wh
of six more days the reaction mass W:EW' After ae.mmW’

the layer of hydroocarbon wes vigorously mixed for wiewiodimé four hours,
£ ~

o
X of nitrogen

e

oot

with 200 grsbiisene of o 2 . solubion of potassium bicarbonate; R
vy

Lheniee=50 the second and third hour of mixing, & supplementary RYOWETFY-

o (‘m

ﬂ;‘f 50 middddasdne of & SOW solution g /potash|weas added.A Fotassium

Ra}
salt of phanyldinitromethane/which }md been separated out SggEme this

aAnd L ashet
operation, wes £iltered, Dimweed with water, alcoholj and ether; in this
2 ‘
manner 25 %ﬂs of/pure, coarse orystalline product was ohtained.
v \ N

fﬂ,\,c’/ (WV\W“\ . s
K/Broduct '}?&' in the solution was later separated by adding bromﬂ, in the

form of phenyldinitrobromomethane, %o the solution. The bro derivative
. .4/“‘4;‘“&;:‘
sy could be converted into phez?rldin g&omethane by prowesein it with At
et a /LU}E‘ &
alcoholic alkali or,alksline solution, in the presence of pobessium iodide.
A A srbngh i o - g 2
%Aoidifioation of the Tgas«iﬂefﬂ;é?c&\xﬁi*op%other liguor;? d%ﬂ from
N " /ﬂr
the separation of. phanyldinitrobromome_fchape = pure benﬁiﬁ acij{.
ww@mm«mwmmw Lt ecomenies
In order to kimsehe’ thus separated, WHs bisulfate solution whsmmr
(g to ths ‘wftoduet i)
be added DeboremeEGHIT of w2 acid.

o

To extract phenyldinitromethane, the reaction mass was mixed for 4
‘ bl A .
hours with 100 midlidikers of 10-pgaeent-alkeli, agbel 20 middrdsers of

by
diethylamine added to speed the extraction (phenylnitromethane wa.s
W—“’Wﬁ’ A LM’\V»« W{/ﬁ\ s (,L‘wotue g[
msi in this experiment in the form of & dibromgderivative, ag~e— ) .
i i : S, fod b LU )
neailiEst the addition of bromR). After wf excess toluene

o
[ i

N s y N
the remaining@;ctsmm reactjg;)%ere separated((residual 0ils) jat
- wrramanc A S N tni s
o bath temperature of 50 degee® and at 50 midekdmeser residual pressure.
+he, Frezlmeda 5')/47,/1’-1'1«&7( L cile

As a result of all ; snd the appropriate calculations,

0‘—6‘/‘(}? . ﬁ[&? ‘?@V,)u,wf'
the following Ldgumes were obtained OE the uantities of the ,yaygmsw compo-

Tha L,_;xﬁ—..f_gf;f-ﬁz/i s
i nents and the extent to which,\toluenefwas utilized in their formation:
B \
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Grams Percent
Phonylnitromethane 4.6 10.3
Phenyldinitromethane 27.1 46,7 ‘ e
‘ (18) ¢
Benzolc acid 443 10,6
Residual oils 14,1 3244 ]
Ab&u’.}' g7 ﬂ'Lt&'}C oAs 3 ]
;‘3'; Mgy 60_paowet- of the nitrogen peroxide perticipating in the reaction P
! W@&Mw«j |
B was used up in the formation of phenyldinitromethane; §
thet nitric oxide was produced as & result of the o’:;lijation and nitration 1
0(4'»"/{ .
reactions, the total utilization of nitrogen paséwside amounted to more
than 85 Z?Zm't of the theoreticalJ7 [JO'*LM'{"*’QQ‘

In order to obtain. ong.gem-dinitro compound the precess

Oy apronee resdvess
carm$e limited to treatment with carbonates, and the -pgngm}ﬁsr if needed,

& i

_,mdgﬁ be used over again in the reaction. To obtain phenyldinitromethane

more rapidly, although with a somewhat lower yield, the tempera'bure can
be raised: 2 days are sufficient to complete the reaoltflon at debm
0~ Thag.

end less then 24 hours epmmmsesE. at 50,dngma %&)ﬂirst E{xperi-

ments on %bta.mlng fhen ldlnltromethane through b{ltratlon of Toluene

/ 9
with )mnc cid of *i,42 eamm ” ”,) piosra Ity
{"l” (A ﬁﬁu ‘/s,w
d: : m&f the theory of this reaction, it; ; il
mfm (&LM& 3 !
;@g%mm%even bebier ylelds,of gem~dinitro compounds ca\ (be obtained.
s
CONCLUSIONS

L erwmec

1. Radicals m.amewgimg during the initial phase of the nitration of

parafflns and the side chain of alkylbenzenes react chiefly with nitric

2" AN ('j_é:l/\,&m,g;)f (ﬁu)w\ ﬁ{;uy«,c CL o g;zej/// ity oo Cpm%u{mm&\“

ox:. .aw m‘;ﬂ‘ e e ST LG e
M/g, 3 G v\,tﬂfu}‘s‘im&
2 Gem—d1n1tro compounds are the end product of the conversion of

Bt &'tu/\/é&‘ ot 'LLM'* e i qu(}u H(IE{) "

&= j/ 4
primary and secondary,\nltroso\jl ylbenzenes ynder conditions of nitration.
&, The proposed mechanism of ﬁn.formatlon of gem=dinitro compounds

Lok, ,ﬂcﬂz (Ghk,
is confirmed by a series of new experimental data, most alisstscemt of

@ ff(“u‘%"
which must be considered the results of the inquiry into the %
‘nitric oxide on the yield of the dinitro produot. No gom-dinitro com=

pounds are formed in the absence of nitric oxide.
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4, The paradoxical influence of tempersture and of the ooncentration

A
of the nitrating agent (N204) on the yield of the mono- and dinitro comw
A~
pounds has reoeived/\adequate theoretical explanation, y
5. Other possible oonversions of intermediately% nitroso

compounds in different gases of nitretion were examined,
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